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Grain-size distribution and origins of unconsolidated ﬁne sediments in ice-free areas,
Soˆya Coast, East Dronning Maud Land, East Antarctica
Shogo Iwasaki+, Hideki Miura+ and Hideaki Maemoku,
),**/* 0+ +*,-.; ,**/* 3+ -*,-/0
Abstract: Unconsolidated ﬁne sediments (UFS), sporadically deposited in Soˆya
Coast ice-free areas, have often been described as glacial deposits (till) or subglacial till
in previous studies, but their genesis and depositional environments have never been
discussed so far. In this study, 3/ samples of UFS were analyzed for grain-size
distribution, and their properties and origins were examined by contrast with the
grain-size distribution of primary subglacial-debris (PSD): debris in basal ice and
lodgement tills. Primary subglacial-debris is composed of a very broad range of grain
size from clay to sand, and exhibit a typically bimodal frequency distribution with
peaks in sand and clay parts. In contrast, some of the UFS covered by gravel or raised
beach deposits have the same grain-size distribution with PSD, although almost all UFS
consist mainly of clay and/or silt and exhibit various frequency distributions. There-
fore, it seems reasonable to conclude that the UFS contains abundant reworked
materials from the PSD, which were widely deposited on the Soˆya Coast formerly
ice-free areas.
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Fig. ,. Sites, numbers and locations of samples from the Ongul Islands.
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Fig. 0. Ice marginal area (A) and sampling points of debris in basal ice (B and C) at the Skallen.
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Table +. Sampling altitudes and contents of clay, silt and sand of debris in
basal ice (BI-+-) from ice cli# near the Skallen ice-free area, and
lodgement till (LT+, ,) from the eastern beach of Osen Bay in the
Skarvsnes ice-free area. Sampling sites are given in Figs. . and /.
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Fig. 1. Triangular diagram showing ratios among three end-members
(clay, silt, sand) of basal debris: debris in basal ice at the Skallen
and lodgement till at the Skarvsnes. Sampling sites and analytical
data are given in Figs. . and /, and Table +. Sediment types, such
as silty clay and sandy mud, are based on end-member ratios
proposed by Shepard (+3/.). Ellipses drawn by single and double
solid lines designate approximate areas of end-member ratios of
debris in basal ice and lodgement till, respectively.
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Fig. 2. Frequency grain-size
distribution of primary basal
debris: debris in basal ice
(A) and lodgement till (B).
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Fig. 3 (opposite). Lodgement till deposited on the eastern beach of Osen Cove in the northern part of
Skarvsnes. A: Northward view of the eastern beach of Osen Cove and occurrence of
lodgement till mentioned in this paper. B: Schematic cross-section. C: Sampling points
from West Outcrop. D: Sampling points from East Outcrop.
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Table ,. Sample data and contents of clay, silt and sand of unconsolidated
ﬁne sediments (UFS) collected from the Ongul Islands (WO, EO)
and the Langhovde South (LS) ice-free area. Sampling sites are
given in Figs. , and -.
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Fig. ++. Ratios among three end-members of unconsolidated ﬁne
sediments from the Ongul Islands. Sampling sites and analytical
data are given in Fig. , and Table ,. Ellipses drawn by single and
double solid lines designate approximate areas of end-member ratios
of debris in basal ice and lodgement till, respectively (see Fig. 1).
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Fig. +,. Frequency grain-size
distribution of unconsoli-
dated ﬁne sediments from
the Ongul Islands.
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Fig. +-. Same as Fig. ++ except the Langhovde South and Fig. -
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Fig. +.. Frequency grain-size
distribution of unconsoli-
dated ﬁne sediments from
the Langhovde South.
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Table -. Sample data and contents of clay, silt and sand of all samples including unconsolidated
ﬁne sediments (UFS) collected from the Skarvsnes ice-free area (SR). Sampling sites are
given in Fig. ..
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Fig. +/. Same as Fig. ++ except on hilltop and hillside (upper ﬁgure) and valley ﬂoor and beach
slope (lower ﬁgure) from the Skarvsnes, Fig. . and Table -
9:;<=>?@A$BCD7E 275
 0  . 	
  !"#$
%&'()*+,-. /0 !"(1.234"56')
785+,-9: !"  +1 ;<;=>?@AB
SL+.+/+0 .CD>?EF SL+1 GH+,-)
7! IJ>?	
KLM SL+-,+-.+-0+*-.++-,+,-+
+2 NOPQH+,- RS@ABPGH+,-)7!" !?
TUVW( +2XYZ ;<>?[\- / SL+/ ;=
>?[\- - SL+.+0 CD>?[\- - SL+1 TUVW(X
@ 7Z IJ>?TUVW [\- + SL.--+,-++2 .[\- - SL
+-++-,+-.+-/3-,+*-++*-,+-+3-++3-- [\- . SL+-0+*-.++-++,-,
[\- / SL--+--,.-+.-,/-+0-+0-,1-+1--2-+2--3-+ [\- 2 SL,-+
,-,---/-,2-, [\- 3 SL0-- [\- +* SL--.+,-- [\- ++ SL++-,
[\- +, SL++-. P]?!"
 +0 ^_`^a^>?bcYZTVW
Fig. +0. Frequency grain-size distribution of unconsolidated ﬁne sediments from the Skarvsnes.
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Table .. Sample data and contents of clay, silt and sand of all samples including unconsolidated
ﬁne sediments (UFS) collected from the Skallen ice-free area (SL). Sampling sites are
given in Fig. /.
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Fig. +1. Same as Fig. +/ except the Skallen, Fig. / and Table .
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Appendix +. Detailed sample data and grain-size distribution of debris in basal ice
(LT+, ,) from the eastern beach of Osen Bay in the Skarvsnes ice-free
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Appendix ,. Detailed sample data and grain-size distribution of unconsolidated ﬁne
(LS) ice-free areas. Sampling sites are given in Figs. , and -.
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(BI-+-) collected from ice cli# near the Skallen ice-free area, and lodgement till
area. Sampling sites are given in Figs. . and /.
	

sediments collected from the Ongul Islands (WO, EO) and the Langhovde South
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Appendix -. Detailed sample data and grain-size distribution of all samples including
Sampling sites are given in Fig. ..
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unconsolidated ﬁne sediments collected from the Skarvsnes (SR) ice-free areas.
	 !"# 289
 .  SL 	

Appendix .. Detailed sample data and grain-size distribution of all samples
ice-free areas. Sampling sites are given in Fig. /.
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including unconsolidated ﬁne sediments collected from the Skallen (SL)
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